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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject 
new compound which is a fluorothalidomide 
derivative prevented from racemization, capable of 
retaining excellent immunosuppression action of 
thalidomide and free from teratogenicity by 
substituting hydrogen at 3 position of thalidomide 
with fluorine atom. 

SOLUTION: This 3-fluorothalidomide derivative is 
represented by formula I [R1 to R4 are each H, a 
(halogenated)lower alkyl, a lower alkoxy, a halogen, 

II a (substituted)amino, a lower alkylthio or the like; Q 
and X are each CH2 or C=0; (n) is 1 5-3], 
specifically 3-(R)-fluorothalidomide, 
3-(S)-fluorothalidomide or the like. The compound 

phthalimidepiperizine-2-one derivative of formula II 



(54) FLUOROTHALIDOMIDE 




of formula I is obtained by treating 3- 



[R1 1 to R14 are each same as R1 to R4; R15 is H or a protecting group of amino group; (m) ' 
1-3] with a fluorinated reagent and a base and deprotecting the derivative when R15 is a 
protecting group of amino group. 
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#Xtt3tt*fl*:|»ft*«0 3- (S) -gtttt-pfcS 
ff$3 1 tE«©7/U*n*y W KMWffc. 

[§f*«3] R\ r\ r\ &tfR 4 tf*iltJI?T*& 
Ds Q^C = Ot 5 *SW*JSlXtt2fci2|g©3-7;l/ 

DR&9M] «#ai4l/^3 0^n^lStEiR 
©3-7/M-nu-y Fv-f FRWft«S&BX. 
[ISSUE 5] ^!5»»JWe*«3Sjra4fcjE*0|g 

[It*«6 ] TNF-a SW4 , rs*«0 : H6fttf/ 

[B#*7] MKOft A I DS, *Hf 

(GVHDK «Eg$1£Hm €A&« 

M&K8] T!E©3 (la): 
[fk2] 




T?**ti*3-7;l/*nlJ-y Fv^ KRVft R 
7fr*/ML m7?ba**s& »aYvm?, Any 



(2) #M2 0 0 0- 1 5 9 7 6 1 

2 
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L ; ntti~3©ffiS*^ , r) ©«JSSffiT?*^T, T 
©OS (II) : 
[ft 8] 

f 



at** r", r' 2 s r' 3 , stfR 1 ' tt^n^nsit 
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~7IMI«B*l/ , tfcJ:< ; R 15 «tJ<&IK?XB75/ 
*©fiM*£jj*L : Q»CH«XtiC = 0**L I m« 
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tt, x^;l/«, n-7atf^a, ^v7Plf 

-fyT'f-;^ t e r t -7>;l/g, ^^D7f 
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L-JJvl'Xf-^MI 5 g*?f s^gtt^aozKts 
»LfA Tkggftf F>;^A2.15 g£An;t, 2£{cF;l/ 
x>30 BlfciHAfe. 7^5 1 25 g*4n*fctt, Dean-S 
tark7?**S5gLft««&lfi«KKbft. ^Sftfcl** 10 

100 Blfc^m »7*;l>$?3.4 g%(fl*l*ft»KL 

it. mmm., swwjtx-^iOiwsEu ats 

ft^l.7g (23.8S0£*ffco 
l H-.W (270 MHz, CDC Is) 

2.03 (3H, it), 2.41 (1H, m), 3.40 (1H, dddd, J = 2. 
0, 3.5, 5.0, 12.0 Hz), 3.55 (1H, dt, J = 4.5, 12.0 
Hz), 4.78 (1H, dd, J = 6.0, 12.0 Hz), 6.04(1H, s), 
7.79 (4H, n) 

hi. p. 235-237°C 20 
[0 0 2 7] l-tert-7h^^A;^-;b-3-7^;W5 

3-72;W5Ktf^Ui/*>-2-*> 1 gfcT-fehxHJ 
A> 30 Mcmmbk^ A-*J*T)W*/WJy 0.6 

mite* Mwm^ma^m^mw^ wiv^ 

0SII*U mmitS® 910 Dig (92.2%)*»ft. 

' H-NMR (270 MHz, CDCh) 30 

1.51 (9H, s), 2.06 (3H, in), 2.33 (1H, m), 3.75 (1 

H, ddt, J = 4.0, 11.0,13.0 Hz), 3.89 (1H, ddt, J = 
2.0, 4.5, 13.0 Hz), 4.89 (1H, dd, J = 7.0,12.0 H 

z), 7.79 (4H, i) 
B.p. 204-207"C 

[0 0 2 8] \-ten-7 b%-i/fii\j$-i\>-Z-7 )\>*u--s 
-7*/K 5 FtM'J y*y-2-*y 
l-tert-7 F4^>:ft/M i ;x,/l/-3-7£/W 5 F fcM V Vy 
-2-ty 1 g©r F^fc FD7^>20 ml^fc, -78"C 

fcTyf-^trxhu^4/s/y;i/r5F© i*;i>-fF 40 

7t Fn79>JS» 3.5 nl*»TLfc» 20jW»WT-2 

0 *c s -ens l feo c vmmc- ior ^ e ot t ram^ 

A 2 gt7;l/*D«ffl| 8 ■l*!>»fe£-gfe7 

> : ex7A*?g!S*in^/-c'fe iHtn^-etttflbfc. 

U ^IBft^l 750 Dig (71.3*)*»fc. 
: H-NMR (270 MHz, CDCh) 

I. 58 (9H, s), 1.87 (1H, »), 2.10 (1H, ■), 2.40 (1 50 
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H, dddd, J = 6.0, 9.0,11.0, 15.0 Hz), 3.27 (1H, dd 
t, J = 6.5, 15.0, 16.0 Hz), 3.58 (1H, ddd, J= 6.0, 

8.0, 13.5 Hz), 3.99 (1H, dt, J = 6.5, 13.5 Hz), 
7.84 (4H. m) 
B.p. 203-205°C 

[0 0 2 9] 3-7;W-P-3-7?;lM' 5 Ft£^y-»-2- 

*y 

l-tert-7 b*i/J3)l>$=.)l'-3-7)l'*n-3-75tjM 5 
Y\><\)*jy-2-*y IWqpWztf-W 100 mm 

ic b V7)i*umt 3 nizmrco immwms 
£u 2 c>ic f y 7^D»»6^tg*snss^ 

esu mitsto 424 ng £#fco 

1 H-NMR (270 MHz, CDCh) 

I. 89 (1H, b), 2.10 (1H, in). 2.51 (1H, dddd, J = 3. 
5, 9.0, 12.5, 14.0 Hz), 2.87 (1H, dddd, J = 3.5, 
9.0, 14.0, 19.5 Hz), 3.48 (2H, m), 6.29 (lH.br), 
7.82 (4H, m) 

m.p. 156-159°C 

[0 0 3 0] 3-7;l/*n-9-DF*v-rF 
3-7^^n-3-7^;U-f 5 FiMy Vy-i-Jcy 350 sig 

oiMx^/ 20 ^tmt^^-uy^mmm^s ~m 
tolT-7l> 90 mg£ mmiavmwttbvvJLTkmw. 

30 llJgftfcj^LfcfcCtelKTU 40°CfcTlfi&j« 
ff Lfco 2-7 , a/V-;l/£;bfl*.fc^ 
RfcSbfc. **i0Afc*, SISSx^;l/T#ffiU/c:o 

SfejcWEST^s/^A^sasiuft, »sm « 

9*ftx5f/-n/J:5iHS*U £f2ffc$«i 330 Bg (8 

9.5%)£#£o 

'H-NHR (270 MHz, CDCh) 

2.55 (2H, m), 2.90 (1H, n), 3.59 (1H, n), 7.89 (4 
H, b), 8.05 (1H, br)m.p. 229-232°C 
C.3 ft0<N 2 F calc. C 56.53, H 3.28, N 10.14; found C 
56.42, H 3.19, N 9.91 

[o o 3 1 ] mz ■■ y£m&m-7;i'*vvv f^ ko 
m 

f#£ft;fc^5ft<D3-7;M-p-9-y KT-f K*HPLC (£" 

-r-b/KHIRALPAKAD 2X25 cm, EtOH, 4 sil/nin) te<fc»J 

#*JLfc»x*/-;l/,fc SIMSSU ft¥JStt«:3-7>l/ 

*ti+J-iJ F^ F^fffc* 

SftftA ({g&BffS 40 Bin) 

[o]i 257.4" (c=l.ll, T=26.7, DMF) 

m.p. 231-246°C 

GX 1.2X10"' [6]X 648.6 (0.0185 mol/1, OKI 

t) 

UttftB (Wn 70 Bin) 

[ah -263.0° (c=1.18, T=26.7, DMF) 

B.p. 237-240°C 

OX 5X10"' [9] X 230.41 (0.0217 nol/1, CH2C 
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h) 

[0 0 3 2] m3 : je£gtt3-7/W-Ptf'J F^ F© 

*g*fES©$£ 

(1) l-tert-7 b^i/?!;;l/#-;l'^^-3-7;V*cHfU 
F-r-f F 

SfilCT, 'J FV^ K(SttttB) 56.8 ig 

(0.206 B«ol)©5>;<f-;l/#/VA75 F 1 BlSS^tC, 

A 41 ng (0.3 bboIX fv^ftM-tert--?? 
;l/xx-r;W4/il (0.3 moDfclRWinitfcft, 4W« 
ffLt llSSI^ifcS, StlifiVt-lfflL 10 

^nTb^-C- (n-Hexane : Ac0Et=2 : 1)T*« 
HU Hffifk^f% 84.8 ^ftmiQM&Mt LX% 

'H-NMR (CDCh, 270 MHz) 1.46 (9H, s), 2.44-2.57 
(1H, b), 2.62-2.69 (lH, i), 2.92-3.03 OH, ■), 
3.56-3.66 (1H, n), 4.41 (1H. d, J=16.5Hz), 4.56(1 
H, d, J=16.5Hz), 7.78-7.91 (4H, n) 

[0033] (2) x-timz-istrfr-z-ymmv 20 

W F 

l-tert-7 F*^#;I^/l/><^/l/-3-7/l'#n^>J Fv 
^F 84.8 mg©^an^^V 1 nUgiSfc, SSfcT 
hy7;l/*nB8 1 ml *fcl*;fc»> 2^MJlB$l/fc, 
££«*}W8U gfB{b-&^6.4 ng*;ftfift£®a$ 

1 H-NMR (CDC Is , 270 MHz) 2.44-2.60 (1H, ■), 2.64- 
2.71 OH, nt), 2.94-3.05 (1H, m), 3.59-3.68 (1H. 
m), 4.570H, d, J=i7.5 Hz), 4.73 (1H, d, J=17.5 H 
z), 7.79-7.91 (4H, hi) 30 
[0 0 3 4] (3) Hi ,6-^7o€~2-t7 Y*i/)ilfr 
tf-frytf-jl-Z-yfrtuW Fv-f Fl-#;l/#+v / ;* 
^;V-3-7;V^nty Fv-Y F76.4sig(Di ; ^an^^y 
3 nl WBC m§LkXl,6-is7u*:-2-t7 91 b 
g (0.3 bboIX \-'J^=f-i\/T\J\L^Vy 5 mg 
tfWv*-5/Arttj\rti?<{S F62 mg (0.3 mioD^ffifcta 

*7A^n? F?57-Y -(n-Hexane : Ac0Et=3 : 1-1 : 

- n -^*y- y-x $ j f) mm u Mt&%© x 

1 H-NMR (CDCh, 270 MHz) 2.46-2.64 (1H, ■), 2.68- 
2.75 (1H, ■), 2.97-3.09 OH, m), 3.61-3.72 (1H, 
a), 4.89 (1H, d, J=17.0 Hz), 5.08 (lH,d, J-17.0 H 
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z), 7.33 (1H, d, J=9.0 Hz), 7.66 (1H, dd, J=2.0, 
9.5 Hz), 7.80-7.93 (4H, i), 8.00 (1H, d, J=9.5 H 
z), 8.14 (1H, d, J=8.0 Hz)[o]» = -148.6° (c=0.3 
5, T=25.7, ClfcCh) 
a.p. 183-185 °C 

[0 0 3 5] #£nfc{t&$F©0. 2 X 0.08 X 0.03 mm©£g 
m 4 ttSSSfff AFC-7Rfc^7 > h U M<D K a tt*JR 
MLXmftT-tJtvmLfc* «*fEIKfc£<£>fc«K 10 
S»SfcBijvoetW©3iSiR«*fTofe. ESBSJcfcO 

«fflnffiffi«««L. gy-vxmczmmmi 

3fc¥SttfcfcttLTffofcl^Ell»Ptf©8^ Fobs 

(h), fobsHD<D*/.hM«tts (s) rn.mm.hm 

£©fc©fc-&t,fco toT, Jje<Wfc*Stt3-7>M- 
p-frij FT>f F© 1 ffl©^SFK*©«5*fE«{i S EST* 

[0 0 3 6] M4 : 3fflSfiS-7**Bty K^-f F© 

TNFa4fcjafr«iR 

*5WM>3-7/l>*Ptf 'J KOTNFaEfifcftfifr 

ofco Sttft^fcUT. y-'J FT^ F (Thai) (5* 

(Rf*(3RF-Thal)Rt/Stt(3SF-ThaD) , fWW 1 /, 
V (DEX) ftH^fc. fit»A (4*) £5JM3iJ£bT 

&m\ stmm#*$nLxi xio 6 ceii/ni©^ 

TSMIl/ft. 1 /xg/nl LPS (E. Coli,0lli:B4) RXSW. 
fflt&fa UO&tflOO mg/ml) fciSftlU 6B#Ht£fcl§ 
S±SWXLfc„ ig*)OT©TNFa«ELISA!£ (Genzye 
e) IciD^fflLfco +J-yFv^F 10/ig/BlT'OTFa 
£«Jft ffl ti^46 5. ftftfr o it £>©©, 100 p g/nl T*TNF 
S^*JflUfl*AR«>5ft:fco *5»«©3t^?Sft3-7;l/Jl- 

p-9-y f^ FttTNFM^rp*jffffl^ffl«>en> f#fc3 
s-7;i>*py-y ftw Ftt-y-y kt-y f * t> fenv^s 

m 1 ] #«!!8©3fe9Sffi3-7A/*Ptf 'J K^W F© 
-b5<*©-yy K"T^K*3sU 3RF-THAL&6 ( 3SF-THALtt 

fn^n^#Stt3-7;i/*n-9-y ft^f (ri*(3rf-t 

hal)RO*S*(3SF-Thal)) ft*U DEXar^y-^y-^/ 
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A 6 1 P 43/00 
A 6 1 K 31/4025 
31/403 
31/454 
31/55 

C 0 7 D 403/04 



2 07 
209 



F I 

A 6 1 K 31/00 



31/445 
31/55 

C 0 7 D 403/04 



6 4 3 D 
6 4 3 
6 0 4 
6 0 5 
6 1 4 

2 0 7 
2 0 9 



F£-A(##) 4C063 AA01 BB02 CC07 CC11 CC19 
DD04 DD07 EE01 
4C086 AA01 AA02 AA03 AA04 BC08 
BC10 BC11 BC21 BC31 GA07 
GA16 MAOl HA04 NAI4 2A33 
ZA89 ZB02 ZB08 ZC55 



